Summary. The chromosomes in both somatic and germ-line cells of the sand rat (Psammomys obesus) were studied. The diploid number of chromosomes was 48. The autosomes consisted of 4 pairs of large metaeentric chromosomes, 10 pairs of medium to small metaeentrie and submetaeentric chromosomes and 9 pairs of teloeentrie chromosomes. The X chromosomes in both sexes were the largest of the entire complement. The Y chromosome was a mediumsized metaeentrie chromosome. The two X chromosomes in the female cells were similar in size and morphology but differed in the DNA replication pattern. Studies of the meiotic chromosomes in the male germ-line cells revealed 23 autosome bivalents and the sex chromosomes either as an XY bivalent or X and Y univalents.
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Etude cytoggndtique de cellules somatiques et germ#tales du rat des sables (Psammomys obesus)
lCdsumg. Les chromosomes des eellules somatiqnes et germinales ont 6t6 6tudi6s ehez le rat des sables (Psammorays obesus). Le The Egyptian sand rat (Psammomys obesus nicoll) has, in recent years, become a valuable experimental animal because of its unique characteristic of developing a spontaneous diabetic syndrome when the animal is fed Purina laboratory chow [10, 7] . In order to detect any possible chromosome marker or aberration related to its potential of developing spontaneous diabetes, and to establish a basic chromosome complement of this animal, both mitotic and meiotic chromosomes were studied in detail including the studies of DNA replication patterns using autoradiographic techniques. The results are presented in this report.
Material and Methods
Five female and six male young sand rats ranging from 2--6 months of age were used. The mitotic chromosome preparations were obtained from cells of both bone marrow and spleen by a direct air-drying technique without prior in.vitro culture or in-vivo colehicine administration as described by Tjio and Whang [12] . A detailed analysis of the chromosomes was made on 50 metaphases and karyotypes were prepared from 10 of these cells, 5 from each sex. The total length and arm lengths of each chromosome in 2 female and 3 male metaphase plates were measured according to the techniques described by Chiarelli [2] . The relative length, the arm ratio and the centromeric index of each chromosome were calculated according to the definitions given by the Denver Conference [3] .
For autoradiographie studies, the bone marrow cells from the femurs were cultured at 37~ in Eagle's suspension medium containing 1 microCurie of I-t athymidine per ml. of medium for four hours. During the last one hour of incubation, colcemide was added to the cultures at the concentration of 0.2 gamma per ml medium. Slides were made by the Mr-drying technique. Kodak A. R. stripping film was attached to these slides which were then exposed in the dark ~t 4~ for 7 days, developed, fixed and stained with Giemsa stain [5, 1] . The labelled metaphases were analyzed and the patterns of DNA synthesis were studied.
The meiotic chromosome preparations were obtained from the male germ-line cells of the testis by a direct air-drying method described by ttultdn et al. [6] .
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The Mitotic Chromosomes: The diploid ehomosome number of the sand rat was consistently found to be 48, both in bone marrow and in spleen cells. The autosomes were divided into 3 morphologic groups according to the position of the centromere. There were 4 pairs of large metacentrie chromosomes, 10 pairs of medium to small metaeentrie and submetacentrie chromosomes and 9 pairs of teloeentric chromosomes. The aut0somes were numbered in order of decreasing size within each morphologic group. mosomes from five ceils are shown in the Table. On the basis of these data an idiogram of the sand rat was constructed (Fig. 3) .
The Autoradiographic Studies: I n the female, among 200 consecutive metaphases, 96 (~8%) were labelled after four-hour continuous labelling. One of Fig. 1.1Vietaphase and karyogype of female bone marrow cell. The X chromosomes are at the right upper corner The X chromosomes in both sexes were easily identified as the largest chromsomes o f the entire complement. I t was a metaeentric chromosome constituting 12.07% (range 11.30--12.68%) of the total haploid length. The two X chromosomes in female ceils are similar in size and morphology (Fig. 1) . The Y chromosome was %he smallest of the large metacentric group constituting 5.72~o (ragne 5.57--5.92~o ) of the length of a haploid set. I t was invariably much smaller t h a n the X-chromosomes, and no satellites have been observed on the Y chromosome (Fig. 2) .
The average value of the relative length, the arm ratio and the centromeric index of the mitotic ehro- Vol. 6, No. 3, 1970 the X chromosomes was consistently found to be the late replicating chromosome of the entire complement. Asynchronism of DNA synthesis is also noted among the autosomes (Fig. 4) . The Meiotic Chromosomes: The chromosomes of the male germ-line ceils in various stages of meiosis are shown in Fig. 5 . The diploid chromosome number was confirmed by the presence of 48 chromosomes in the 5e). There was no evidence of chiasma formation. Less frequently, X and Y were separated as univalents. The chiasma formation was demonstrable in the autosomal bivalents especially the larger ones during early diakinesis. No quadrivMents were observed. The X chromosome, being the largest, was easily recognized in the second metaphase, while the Y chromosome could not be identified with certainty. A few polypoid Fig. 4 . Autoradiograph and karyotype of female bone marrow cell. The late replicating" chromosome is one of the X chromosomes spermatogonial metaphase, 24 bivalents in diakinesis and first metophase and 24 chromosomes in second metaphase. The sex vesicle was visible in some of the early prophases during the first meiosis. The X -u bivalent was best identified in diakinesis and first metaphase and was the longest among the bivalents. I t appeared that the Y chromosome was terminally associated with the short arm of the X chromosome ( Fig.   cells were found in spermatogonial metaphase and in diakinesis.
Discussion
The diploid number of the sand rat determined in this study is in agreement with that reported by Smith et al. [11] , i. e. 2N=48. However, the karyo- t y p i c arrangements of the chromosomes are quite different. I n our study, the autosomes consist of 3 morphological groups : 4 pairs of large metacentric, 10 pairs of m e d i u m to small metacentric and submetacentric and 9 pairs of telocentric chromosomes. The X chromosomes in b o t h female a n d male are the largest in the entire complement with two X chromosomes of similar size in the female. This is in contrast to the observations of Smith who found the X chromosomes to be medium-sized metaeentric and tile second X chromosome in the female smaller t h a n the first X or the Y chromosome. The identification of X-chromosome in our experiment is supported b y the autoradiographic studies which reveal one of the X chromosomes in the female being late replicating. The D N A replication p a t t e r n is in keeping with m a n y species of m a m m a l s [9] including m a n [4] . F u r t h e r m o r e , in the male cells, a conspicuouly large u n p a i r e d chromosome is consistently present, and in diakinesis, an especially long X Y b i v a l e n t is noted.
Specific chromosome aberrations have not been found in m a n with diabetes mellitus [8] or in animals which have t e n d e n c y to develop spontaneous diabetes [ 11 ] . The present s t u d y shows t h a t there are no specific chromosome features which m a y be related to the d e v e l o p m e n t of spontaneous diabetes in the sand rat. 
